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[57]  ABSTRACT
Cyclic ether compounds of the formula

CX,—0 CHF¢CF,F

\ ./
2N\

CHX—O0
X CF,

wherein 7 i1s zero or one, and each X is F when »n is zero
and is H when # i1s one, are useful as inhalation anes-
thetics. |

3 Claims, No Drawings



4,017,519

FLUORO DIOXOLANE ANESTHETIC
COMPOUNDS -

ThlS is a d1v1310n of application Ser No. 348 407,
filed April 5, 1973, now U.S. Pat. No. 3,930, 013, is-
sued Dec. 10, 1975, which in turn was a division of
application Ser. No. 168,401, filed Aug. 2, 1971, now
U.S. Pat. No. 3,749,793, issued July 31, 1973.

This invention relates to certain cyclic ether com-

pounds and their use in producing anesthes:a In anes-

- thetic-susceptible mammals.
The compounds of the present invention have the

fon‘nula

CHF+CF,F

N/
N

CF,

CX,— O

CHX—0

wherein n is zero or one, and each X is F when n 1s zero
and is H when n is one. These compounds lend them-
selves to effective use as inhalant anesthetics in respira-
ble mixtures containing life-supporting concentrations
of oxygen, with or without other inhalation anesthetics,
such as nitrous oxide. Administration the compounds
may be by any of the well known techniques for-admin-
1stermg general inhalation anesthetics, for example by
using the open drip, semi-closed or closed systems.
The effective amounts of the compounds of this in-
vention to be employed depend on the level of anesthe-
sia to which the mammal is to be brought, the rate at
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which anesthesia is to be induced, and the length of 35

time over which anesthesia is to be maintained. Very
minor volume percentages of the compounds in oxygen
can often be employed. The amount used should be
sufficient to provide a significant anesthetic effect, but
not so much as to produce unacceptable deleterious
side effects. Vapor concentrations at which the com-
pounds of this invention may often be used are about
0.4 to 1 volume percent, with the concentration actu-
ally employed depending on the choice of anesthetic;
for instance, 2 2(ethylened10xy) 3-hydroperﬂuorobu—
tane may often be used in an amount of about 0.4 to
0.6% and 2-—d1ﬂuoromethyl-2-tr1flu0romethyl -4.4,5-tr1-
fluoro-1,3-dioxolane may often be used in an amount
of about 0.5 to 1%. The amount of anesthesia to be
used can be regulated, startmg with a small amount of
the ether and gradually i 1ncreasmg the amount until the
desired plane of anesthesia is reached. By then moni-
toring the physical reactions of the mammal, as is the
usual procedure, the duration and plane of anesthesia
can be readily controlled.

The compounds of this invention are also easily mis-
cible with other organic liquids, including fats and oils,
and have useful solvent properties, for example as sol-
vents for fluorinated olefins and other fluorinated ma-
terials, such as fluoro waxes. The compounds of this
invention may be used to prepare pastes and disper-
- sions of such materials useful for coatings and the like,
and may be used as degreasing agents. In the latter
capacity, for example, the ether compounds of this
invention can be used as solvents to remove grease or
other oily substances from a metal surface that is to;be

painted.
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The following examples illustrate the preparation of
the compounds of the present invention.

EXAMPLE I

This example lllustrates the preparation of 2,2(e-

thylenedioxy)-3 hydroperﬂuorobutane
Sodium (20 g.) was dissolved in ethylene glycol (250
cc.) and reacted in a one-liter autoclave at 50° C. with

170 g. of commercially obtained perfluorobutene-2
(CF.,CF=CFCF,) that was added via a pressure burette.
The crude product (70 g.) was steam distilled and re-
distilled at 100 mm. Hg. to give 45 g. of 2,2(ethylenedi-
oxy)-3-hydroperfluorobutane.

Calculated for CgHsF;O,: F, 55.0. Found: F, 55.0.

This normally liquid ether has a boiling point of 126°
C., a specific gravity of 1.5, a vapor pressure at 25° C.
of 15 mm. Hg., a refractive index (n,*?) of 1.3265, and
a not unpleasant odor. The compound is nonflamma-
ble. S o

EXAMPLE 1l

This example illustrates the preparation of 2-
dlﬂuoromethyl—Z-tnﬂuoromethyl—-4 4 S-trlfluoro-l 3-
dioxolane.

2-D1fluommethyl—2 tnﬂuommethyl 1,3-dioxolane
(50 g.) was placed in a 500 ml. flask along with 1,2,2-
trlﬂuorOperehloroethane (Freon 113) (425 ml.) and
the solution cooled to —20° C. The mixture was fluori-
nated with 20% fluorine in argon at a ﬂuorlne rate of
0.1 mole per hour until about 1.5 moles of fluorine
were added. An 8° (Centigrade) exotherm was ob-
served during the reaction. The acidic mixture was
stirred over K,CO; until the vapors above the mixture
no longer tested strongly acidic. The mixture was fil-
tered and Freon 113 was stripped:out of the filtrate,
leaving 59 g. of crude product. By preparative chroma-
tography pure 2-difluoromethyl-2- -trifluoromethyl-
4,4,5-trifluoro-1, 3-dmxolane (12 g ) was lsolated fmm
the crude material.

Calculated for C5H2F302 F, 61 8% Found F, 62 2%.

This normally hquld compound has a boﬂlng point of
101.5° C.,a Spec:lﬁc gravity of 1.65, a vapor pressure at
25° C. of 46 mm. Hg., a refractlve index (np°) of
1.3136, and a mild odor. It is nonflammable.

The ether starting material used in this example 1.e.
2-difluoromethyl-2-trifluoromethyl-1 .3-dioxolane, can
be obtained by reacting pentafluoroacetone with ethyl-
ene chlorohydrin in equimolar amounts, for example in
the following manner:

. SYNTHESIS OF
2-DIFLUOROMETHYL-2-TRIFLUOROMETHYL-

4.4,5-TRIFLUORO-1,3-DIOXOLANE

Commercially obtained pentafluoroacetone (66 g.)
was added to a solution of ethylene chlorohydrin (31
g.) in pentane (80 ml.) at 20° C. K,CO; (35.5 g.) was
added gradually, followed by stirring for 11 hours. The
mixture was diluted with water, ether was added and
the resultant ether-pentane layer was separated from
the aqueous layer. The aqueous layer was extracted
with ether and the combined organic layers were dried
over anhydrous K,CO, Ether and pentane were

stripped off and pure
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H, l——ll-lz .
X
CF,” . CHF,

(64 g.) was obtalned at 57 59” C under 77 mm Hg.

pressure..

b.p.: 119°
nnzu: 1.3331 .
| C H .
CdlCUIatEd fm‘ C5H5F502 3 ] -2 2.6 49.4
Found : 3.1'3 | 2.7 49.0

- In order to determine the potency of the cyclic ethers
of the present invention as inhalation anesthetics in
combination with oxygen, tests were carried out on
mice. The compounds tested were at least 99.5% pure
as determined by vapor phase chromatography. In the
tests, the ether compound 1s administered to test mice
by a standard procedure in which a measured quantity
of the agent.1s placed In a laboratory jar and allowed to
complexely vaponze so as to give a calculated vapor
concentration. The test mice are then quickly placed in
the Jar and observéd. Anesthesia is determined by ob-
serving the rlghtmg reflex of the mice. Recovery time is
measured’ begmmng ‘when the mice are transferred
from the test jar to room-‘air and ending when the mice
are observed to be able to walk.

“In such tests the 2,2(ethylenedioxy)-3-hydroper-
fluorobutane just barely induced anesthesia in the mice
when used at a vapor concentration of 0.2%. The pe-
riod .of induction was-5 minutes 57 seconds; the recov-
ery req‘uired on]y 5 -sec,onds. The mice seem sedated in
recovery. - |

At 0. 5% vapor concentratlon this agent induced an-
esthesia in 49 seconds; the induction was accompamed
by moderate excitement.of the animals. The mice were
very slugglsh m recovery, which took 6 minutes 17
seconds |

At approxmlately 0.6% concentration the induction
time was 29 seconds and the recovery time more than

10 minutes. There was excitement in the induction, and
the respiration rate fell to 60 per minute during mainte-
nance of the anesthesia.
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At 0.75% vapor concentration the induction time
was 19 seconds. Respiration slowed to 50 per minute
during maintenance and was slow to resume its normal
rate In recovery. Recovery was not complete even after
30 minutes, and 20% of the animals were still sluggish
after 24 hours.

Using 1.5% vapor concentration this agent induced

anesthesia in 12 seconds. Respiration slowed progres-
sively during maintenance, down to a rate of 20 per
minute. All of the mice were cyanotic during recovery,

which was slow, and 20% of them died after 20 min-
utes.

Using 0.5% of the other ether, 2-difluoromethyl-2-
trifluoromethyl-4,4,5-trifluoro-1,3-dioxolane, required
an anesthesia induction time of 4 minutes. The anesthe-
sia was hight and accompanied by spontaneous move-
ment during maintenance. Recovery required 1 min-
ute.

At 1.0% vapor concentration this agent induced an-
esthesia in 1 minute 30 seconds. Respiration was gasp-
ing and was slowed to 32 during maintenance. Color
remained normal. Recovery required 3 minutes 40
seconds. |

At 2.5% vapor concentration the induction required
only 43 seconds. There was severe respiration depres-
sion and death of 40% of the mice during maintenance.
The respiratory depression persisted during recovery,
which required over 10 minutes.

While there has been described what are at present
considered to be the preferred embodiments of the
invention, it will be understood that various modifica-
tions may be made therein which are within the true
spirit and scope of the mvention.

[ claim:

1. A cyclic ether compound of the formula

CX,— O CHF+CF,F

N\ /
/N

CF,

CHX—O

wherein » is zero or one, and each X is F when n is zero
and 1s H when » is one.

2. The compound of claim 1 wherein n is zero and
each X i1s F.

3. The compound of claim 1 wherein n is one and
each X is H.

* * ¥ * *
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